Research protocols frequently necessitate procedures or design elements that differ from those used in routine clinical care. An example is the inclusion of a placebo arm in many randomized clinical trials. Because there are risks to taking a placebo when one has a chronic disorder such as schizophrenia, ascertaining how well people with severe mental illness understand placebos is an important task for empirical research ethics. We investigated whether schizophrenia patients' understanding of placebo controls could be improved with a brief educational intervention. We randomized 49 middle-aged and older patients with schizophrenia or schizoaffective disorder to receive either (1) a routine explanation of placebos in the context of consent for a hypothetical double-blind placebo-controlled clinical trial, or (2) the consent for the hypothetical trial plus a brief educational module explaining placebos in more depth. Understanding of placebos was assessed with a 12-item questionnaire, and we examined demographic, clinical, neurocognitive, and decision-making correlates of understanding of placebos. Those participants who received the intervention obtained higher scores on the placebo post-test compared to those who received the standard information alone. Performance on the placebo post-test was positively correlated with measures of decisional capacity and neurocognitive abilities and negatively correlated with severity of negative symptoms, but it showed no relationship with positive or general symptoms. Some participants interpreted the common phrase ''sugar pill'' as relating somehow to diabetes. We conclude that the level of understanding of important research designrelated information is not static but may be influenced by how investigators approach the consent process.
Introduction
Concerns have been mounting for some time about the adequacy of informed consent in clinical research. [1] [2] [3] Inadequate comprehension of certain research-specific procedures has been found across various diagnostic groups. [4] [5] [6] [7] At least some of this problem is likely attributable to overly long and legalistic consent forms, 8 as well as to insufficient attention to the consent process itself. Although the consent process should not be construed as transferring the investigator's beliefs to the participant, there is certainly a learning component to the consent process, in that participants must understand the consent information before they can appreciate or reason with that information. Thus, in recent years an important development in informed consent research has consisted of efforts to develop evidence-based methods to improve the consent process by various means, including incorporating educational strategies to enhance the learning/understanding component of the consent process. [9] [10] [11] The failure of participants to understand the use of randomization, placebo controls, and blinding is ethically problematic-particularly if it means participants do not recognize how these procedures may affect their health or individual care. 7, 12, 13 Placebo-controlled trials, in particular, carry a risk of personal consequences, especially for people who may be forgoing standard or effective care for a given time period, during which symptoms or clinical status could worsen.
This placebo dilemma is notably problematic with chronic conditions like schizophrenia, for which existing treatments are generally more beneficial than no treatment for most individuals, but for which currently available treatments remain less than ideal in both effectiveness and side-effect profiles. A clear need exists for better and safer antipsychotic medications, yet the process of developing and testing such agents may entail clinical trials in which some persons go off their current medication and receive a placebo. The use of placebos in schizophrenia research thus continues to be a focus of discussion and debate. [14] [15] [16] [17] Although normative questions about the ethical acceptability of placebos in schizophrenia trials are likely to remain unresolved for some time, 17 empirical data can serve an important role by helping to frame the issues. 13 Three factors implicate the need to examine how placebos are explained and how well they are understood:
(1) the pivotal place of informed consent in arguments for continued use of placebo controls in schizophrenia; 16, 18 (2) concerns about the abilities of people with schizophrenia to provide capable consent 19 (which encompasses not just an understanding of key aspects of the proposed protocol, but also an appreciation of the significance of the information provided for one's own situation, reasoning with the information provided, and making a choice); 20 and (3) growing evidence that many people may confuse some aspects of clinical care (ie, individualization of treatment) with those of research. 7, 12, 21 Despite these compelling factors, few studies have examined in any depth how well research participants understand placebo controls. 4, 22 One exception was a recent survey of 190 participants enrolled in 14 different cardiology, rheumatology, and ophthalmology clinical trials, in which understanding of the placebo's purpose was assessed using an open-ended question. The authors reported that 13% of participants demonstrated full understanding and 56% showed partial understanding, while 30% simply did not know. 22 These results suggest that for clinical research participants with various physical disorders, some confusion or uncertainty may exist about placebos.
Whether and how well participants in schizophrenia research actually understand the purpose, nature, and potential effects of placebos is essentially unknown. 13, 23 Furthermore, minimal efforts have been made specifically to identify and remediate gaps in the understanding of placebos or other research design elements. 7 Here, we describe a preliminary study of understanding of placebos among middle-aged and older people with schizophrenia and schizoaffective disorder, in which we piloted in a randomized fashion a brief educational intervention designed to provide more information about placebos than is typically conveyed in consent forms. Based on our earlier findings of improved general consent understanding, in which information was presented in a structured educational format, 10 as well as on other successful consent educational interventions, 9, 11, 24, 25 we hypothesized that the placebo educational intervention would result in better understanding of placebo controls compared to routine information provided in consent for a hypothetical clinical trial. We evaluated the correlates of understanding of placebos; based on the pattern of correlates seen for decision-making capacity in general, we hypothesized that we would find significant correlations with overall cognitive functioning but not with severity of psychopathology.
Methods

Participants
Participants were 49 middle-aged and older people with schizophrenia or schizoaffective disorder. These participants were recruited as part of a larger sample and study on enhancing informed consent for older people with psychotic disorders. Inclusion criteria were (1) DSM-IV diagnosis of schizophrenia or schizoaffective disorder (as determined by the participant's treating physician), (2) fluency in English, and (3) absence of a diagnosis of dementia. A variety of recruitment sites (eg, board-and-care residences, academic and county psychiatric clinics, and the local Veterans Administration hospital) were used to create a sample representing the broad range of symptoms, cognitive deficits, and decision-making capacities typically seen among community-dwelling people with psychosis.
Participant Safeguards. Informed consent to participate in the consent enhancement study was obtained in writing from each participant after the purpose of the study was carefully explained. As this was a procedurally simple and minimal-risk protocol, we employed a ''sliding scale'' concept of capacity, accepting as adequate understanding the participant's ability to understand that participation was voluntary, that they were not enrolling in a real medication study, and that the primary risks were related to boredom or fatigue from the procedures. Standard measures for the protection of confidentiality were taken. All appeared to have adequate understanding of the basic purpose and procedures of this protocol, and no potential participants were excluded on the basis of impaired decisional capacity. The University of California, San Diego, Institutional Review Board for the protection of human subjects reviewed and approved the protocol.
Measures and Procedures
Clinical trial vignette. The hypothetical clinical trial that was presented to all participants involved randomization to 1 of 3 study arms: approved medication, experimental medication, or placebo. The risks described were similar to those of common clinical trials for antipsychotic medications, and the consent form was as or nearly as detailed as a typical consent form. The placebo module study was a substudy of a larger, overall parent study of consent. Within the overall study of consent, each participant was first randomized to a routine paper-based or computerbased consent procedure, each containing the same information, with the computer version additionally providing graphics, summary slides, and several video clips.
Placebo educational intervention. Each participant was randomly assigned to learn about placebos via 1 of 2 methods. Of the 49 participants, 25 received standard information about placebos within the overall consent procedure, and 24 received the standard information plus the educational placebo module (described below). The standard information (whether delivered in the overall consent procedure via paper or computer, as described above) defined placebos as follows: ''A placebo pill is a sugar pill with no active medication inside it.'' The overall consent form that all participants received also discussed randomization and double-blind procedures.
After completing the overall consent procedure, those participants who were randomized to the educational placebo module also viewed four slides on a laptop computer. These were designed to convey more information about the purpose, nature, and risks of placebos in research than what is typically provided in consent forms. The first slide ( Figure 1 ) described the placebo both graphically and verbally. The module then described risks of placebos, as well as contextual information that symptoms could get better or worse regardless of which agent people received.
We gave considerable thought to how we would describe placebos in the materials. We ultimately included the phrase ''sugar pill,'' a phrase commonly used by investigators to describe placebos in lay terms. We considered using a more technically precise definition; however, we were concerned that an overly technical description could confuse participants further. The explanation we ultimately chose was modeled in part after suggestions made by Lidz and Appelbaum. . 27 This instrument consists of a semistructured interview, administered by a trained research assistant, with questions that assess one's understanding of the factual information about the study, appreciation of the significance of the information for one's own situation, reasoning with the information (comparing options and generating consequences), and expression of a choice. Per standard MacCAT-CR procedures, our analyses focused on the 4 subscale scores (understanding, appreciation, reasoning, and expression of a choice) rather than a MacCAT-CR total score. 27 Interrater reliability for the MacCAT-CR, based on a randomly selected subsample of 15 interviews, was high, with the following intraclass correlation coefficients: Understanding 0.98, Appreciation 0.84, and Reasoning 0.78. (Because of very little variability in the Choice subscale, reliability scores are not meaningful for this portion.)
Placebo questionnaire. After completing the MacCAT-CR, each participant was also interviewed with a 12-item questionnaire designed to evaluate more comprehensively his or her understanding of key aspects of the placebo-controlled design. This questionnaire included 6 closed-ended and 6 open-ended questions (for the questions, see Table 2 ). The closed-ended items were true/false statements (eg, ''It will be decided at random whether I will get a placebo'' and ''There are no risks associated with taking a placebo''
). The open-ended items asked participants for their understanding in more depth (eg, ''Why do the researchers use a placebo pill?'' and ''Do you think that some people who get the placebo will feel their symptoms are better/worse? What makes you think this?''). The research assistants who administered this questionnaire were trained to probe for clarification of any unclear responses. Individuals were not able to refer to the consent form to access the information to answer these questions as they were being questioned. The first author scored the open-ended items while unaware of all other variables (ie, assignment to educational module versus standard placebo information, overall randomization within parent study to paper-or computer-based consent, demographic information, clinical and neurocognitive status, and decision-making abilities). Items were scored as 0 or 1 (0 for an incorrect/ marginal response, and 1 for a correct response). A total score was created by summing the true/false and openended items, for a possible total score range of 0 to 12.
Additional measures. Severity of psychopathology was evaluated with the Positive and Negative Syndrome Scale (PANSS), 28 severity of depressive symptoms with the 17-item version of the Hamilton Depression Rating Scale (HAM-D), 29 and awareness of having a mental illness and of the need for treatment with the Birchwood Insight Questionnaire. 30 Severity of cognitive deficits was evaluated with the Mattis Dementia Rating Scale (DRS). 31 The DRS is a 20-30 minute battery that provides a total score reflecting overall level of cognitive impairment (potential range 0 to 144; lower scores represent more severe cognitive impairment), as well as five subscale scores (Attention, Initiation/Perseveration, Construction, Conceptualization, and Memory). The DRS has been shown to be sensitive to functional impairment in schizophrenia. 32 In addition, we collected demographic information through patient interview and/or review of available records, as well as other data to address hypotheses for the larger parent study (not presented here).
Each of the above measures was administered by trained research assistants. The MacCAT-CR and 12-item placebo questionnaire were given by one staff member, although this person did not score the open-ended items (as described above, this was done blindly by the first author). A second research assistant administered the psychiatric rating scales and DRS; this person was kept unaware of the scores on the MacCAT-CR and placebo questionnaire and was blind as well to randomization to overall consent arm and to placebo information version.
Data Analysis
We compared the two groups (no placebo module versus placebo module) on all relevant variables, using t-tests for continuous variables and chi-square for categorical variables. Due to the commonly observed significant skew in several of the key variables, we used nonparametric correlations (Spearman's rho) to evaluate the bivariate associations among the variables. Because scoring some of the responses to open-ended items has a level of subjectivity, we also examined the effects of the intervention by comparing total scores on the 6 true/false items using a t-test; we evaluated the bivariate associations between total score on these 6 items with cognitive deficits, decision-making abilities, and psychopathology using Spearman's rho. We also examined the bivariate associations between individual open-ended items and the DRS. For all analyses, significance was defined as p < 0.05 (two-tailed).
Results
Participant Characteristics
Demographic, clinical, neurocognitive, and decisionmaking characteristics of the 49 participants are shown in Table 1 . Although there were more men in the group who received the educational intervention than in the standard consent condition, there were no sex effects on the MacCAT-CR or 12-item placebo questionnaire. The two consent groups did not differ significantly on any of the other demographic or clinical characteristics or in their general levels of decisional capacity (MacCAT-CR Understanding, Appreciation, Reasoning, or Expression of a Choice).
Performance on the Placebo Questionnaire
Overall, the participants had a mean of 7.0 (SD = 2.9) of a possible 12 points on the placebo questionnaire (range 2 to 12). Those participants who were given the extra educational module regarding placebos obtained significantly higher scores than the standard information group on the placebo questionnaire (mean = 8.
We also examined the effects of consent condition on specific items from the placebo questionnaire (Table 2) . We found that items related to 3 specific themes were most responsive to the educational intervention: the abilities of participants to tell the difference between placebos and the active medications; the idea that some people who receive the placebo may feel their symptoms are better; and the possibility that people who receive the placebo could experience side effects. (This information was contained explicitly in the placebo educational module condition, whereas the regular consent form simply explained that symptoms could get worse if one received the placebo.) On the other hand, we did not find any differences between the 2 groups in participants' abilities to describe why a placebo is used or to identify risks associated with taking a placebo. We also did not find any significant difference in scores between those who received the overall, routine paper-based consent (ie, presenting the entire hypothetical trial) and those who received the overall computer-based consent.
Correlates of performance on placebo questionnaire. Across the two groups (with or without placebo module), worse cognitive deficits (lower scores on DRS Total and on Construction and Conceptualization subscales) were related to worse scores on the placebo measure. Worse negative symptoms were associated with worse performance on the placebo post-test questionnaire, whereas no association was found between the placebo questionnaire and positive symptoms, general psychopathology, depressive symptoms, or level of insight. We also found that better performance on the MacCAT-CR Understanding and Reasoning, but not Appreciation, subscales was associated with better total scores on the placebo questionnaire (Table 3) .
We also explored whether there were any associations particular to each group (with or without placebo module) in order to understand more fully whether the intervention was compensating for some specific deficit. Negative symptoms were inversely associated with performance on the placebo questionnaire in the group who received the placebo module (n = 24; Spearman's rho = ÿ0.534, p = 0.007) but not in the group that did not receive it (n = 25; Spearman's rho = ÿ0.047, p = 0.824). The difference in the magnitude of these correlations, although large in effect size, did not reach Responses to open-ended items. For some participants the open-ended questions elicited concrete and/or superficial responses. For this reason, the interviewer probed to try to illuminate underlying reasoning. A common misconception seemed to be that the placebo, which we described as a ''sugar pill'' (a common characterization), is connected to diabetes, suggesting that some interpreted the phrase ''sugar pill'' quite literally. When asked whether placebos have risks, one participant initially responded that one ''might have increased blood sugar, if you were diabetic it might do something to you''; upon further questioning, the participant stated that there were ''no other risks.'' In contrast, some participants were able to describe the risks of not taking an active medication, eg, ''Generally, I think to be taken off medication and given a placebo, even in a controlled environment, the study participant's side effects would worsen. It is likely the illness would manifest more because of lack of medicine.'' (This highly rational and well-articulated response serves as a clear reminder that some people with schizophrenia retain very well intact cognitive skills, and it would be a disservice to assume that people lack the capacity to make their own decisions solely because they have a diagnosis of schizophrenia.) Additional Analyses. When the placebo questionnaire total score was limited to just the true/false items, the benefits of the additional placebo module remained (mean 
Discussion
In this preliminary study we found that people with schizophrenia showed a wide range of understanding of placebos as measured by a questionnaire incorporating both true/ false and open-ended questions. In addition, a brief educational intervention appeared to improve understanding of placebos. To our knowledge, this is the first study specifically focusing on levels of understanding of placebos among people with serious neuropsychiatric disorders. In the present study, indeed as with many informed consent studies, the majority of participants did not obtain 100% correct on the questionnaire used. This does not necessarily mean, however, that they lacked decision-making capacity regarding the overall hypothetical clinical trial. This precise dilemma-determining what would constitute an adequate level of performance-still remains unresolved. Our findings may thus represent a ''double-edged sword,'' because although many patients manifested very good knowledge of placebos, others did not appear to grasp important points, including that there could be a personal downside to being assigned to the placebo condition. This could in turn call into question participants' appreciation of the significance of the information provided for their own situation, underscoring the point that although we refer here mainly to participants' understanding of placebos, we may also have been tapping into their appreciation as well (despite the lack of correlation with scores on the MacCAT-CR Appreciation subscale). Our finding of heterogeneity of level of understanding of placebos is consistent with the overall literature, which has consistently documented that people with schizophrenia show a wide range of performance on measures of understanding of research in general, as well as on other decision-making abilities, 11, 19, 33 manifesting heterogeneity on virtually every other dimension on which people with schizophrenia may be measured. [34] [35] [36] The finding that the Conceptualization subscale of the DRS was a good predictor of performance on the 12-item placebo questionnaire fits standard cognitive models of decisional capacity, 37 as this subscale taps into executive functions such as abstract thinking. It is also notable that the DRS Memory subscale was not a significant correlate of understanding of placebos; this lack of a significant association may indicate that the placebo questionnaire was in fact measuring more than the ability to repeat back information that the participant had been told. On the other hand, the observed significant correlation with the DRS Construction subscale with the 12-item questionnaire is somewhat puzzling. Constructional ability has no straightforward conceptual link to understanding of placebos (except perhaps for the fact that the placebo module intervention utilized one visuospatial stimulus). As constructional ability is not typically severely impaired in schizophrenia, it may simply have been that impairment on this particular subscale served as a proxy for more general severity of cognitive impairment in our sample.
We also found that understanding of placebos was correlated with scores on the Understanding and Reasoning subscales of a more general and widely used measure of decision-making abilities (the MacCAT-CR). These findings suggest that we were measuring areas relevant to the decision-making abilities assessed with this instrument. It is notable that none of the MacCAT-CR Understanding or Reasoning subscale items specifically asked about placebos (although note that the MacCAT-CR can be tailored to reflect the specific procedural elements of individual clinical trials). In contrast, we found no significant association with the Appreciation subscale, even though that subscale had one item that indirectly related to placebo methods (ie, evaluating the person's belief about the possibility he or she could receive a medication that would not help.) Further work therefore seems warranted examining how, in the real world of clinical trials, knowledge about research-related procedures maps onto the decisional abilities traditionally studied by empirical ethics investigators. Our findings suggest the possibility of improving understanding of placebos using a brief educational intervention. Although the group who received the educational module had higher total scores on the placebo questionnaire, our results were somewhat mixed, in that some aspects of understanding of placebos (such as an awareness of risks of placebos) seemed more resistant to remediation. This may have been because the educational materials were focused on several aspects of placebos, including the potential for clinical deterioration, but risks were not the major focus of the intervention.
The absence of differences in scores between those who received the overall consent for the hypothetical clinical trial in the routine paper format versus those who received the overall consent on the computer may suggest that the active ingredient in this substudy of placebo education was not the computer per se, but rather the extra information provided (beyond what was already contained in the consent).
The absence of a nonpsychiatric comparison group is a limitation in the present study that must be kept in mind to avoid misinterpretation of our present findings. While some schizophrenia patients have difficulty understanding some aspects of the placebo-controlled design, such difficulties do not appear to be limited to those with serious mental illness. 22 In fact, numerous studies of consent in medically ill people and healthy controls have shown that many people-not just those with psychiatric disorders-show less than optimal understanding of consent for research; cognitive impairment appears to be the most salient risk factor for inadequate understanding. 6, 38 As evidenced by the highly articulate and well-reasoned responses given by some participants during open-ended questioning about placebos, some patients with schizophrenia have an excellent grasp of the nature and risks of participation in a placebo-controlled trial. We also were not able, with the data collected, to examine whether past research experience, and of what sort, was associated with better understanding of placebos.
Another possible limitation was the particular description of placebos that was used in the overall consent study and in the placebo educational intervention. Although we selected phrasing (including the descriptor ''sugar pill'') that is frequently used in consent forms for clinical trials, we may have inadvertently contributed to confusion of some participants about diabetic risk from placebos by use of this terminology. We considered using a more technical methodological description of a placebo, but we ultimately opted for language that would reflect the kinds of explanations used in actual consent forms.
As preliminary data, these findings should be seen within the broader context of empirical ethics studies involving people with serious mental illnesses, particularly schizophrenia. For example, Roberts and colleagues examined differences and patterns among 59 patients with schizophrenia and 70 psychiatrists in ratings of harms of four hypothetical studies: blood draw, blood draw with medication washout, medication trial, and medication trial with random assignment to new medication, traditional medication, or placebo. They found that both patients and psychiatrists rated the harms of the medication washout and placebo-controlled studies as higher than those of the blood draw and medication study without placebo. 39 The authors did not assess how well patients understood placebo controls, and their description of placebo differed from ours, in that they described the possibility of receiving a placebo as follows: ''Or [the medicine] could be a fake pill that doesn't help with schizophrenia, making it so that the patient could get sicker, not better.' ' Roberts and colleagues' data are important because they suggest that patients with schizophrenia can distinguish meaningfully among protocols of varying levels of potential harm. What is less clear, however, is whether there is some subset of potential research participants who simply fail to grasp the significance of important design elements for the specific study to which they are being asked to consent, perhaps due to cognitive impairments. If this is the case-and the present findings suggest it may be-then finding ways to enhance understanding of research designs is a critical endeavor for upholding the ethical principle of respect for persons as embodied in informed consent. Promising findings related to enhancing consent procedures for biomedical research have been described among psychiatric and medical research populations, 6, 10, 11, 24, 40 although more rigorous studies are needed, particularly comparing different methods. 40 As a follow-up to the work described here, head-to-head testing of several different methods of explaining research-specific elements (eg, placebos, randomization, algorithmic treatment, limitations on individualization of care within specific trials) would be informative. Moreover, such trials should examine a range of psychiatric, medical, and general population groups to determine which methods are best and for whom. Such studies would provide long-needed empirical assessments of suggestions made nearly two decades ago, 7 as well as more recently, 26 regarding specific methods to improve explanations of research design features.
The importance of dialogue with participants during the consent process-a straightforward method for enhancing consent-is highlighted by the finding that even seemingly basic phrases such as ''sugar pill'' may be misinterpreted. It is also important to note that participants' understanding of risks of placebos did not appear to be affected by the intervention, emphasizing the need for evidence-based ethics research to focus on some of the specific areas where more work may be required to inform participants. These findings also highlight one of the present limitations of informed consent research in general, namely, the lack of broad consensus about how much information to provide to participants and how to provide it. Greater agreement on these issues will ultimately enable the field to move forward, bringing suggestions for assessing capacity and enhancing consent procedures that would be more widely adopted by the research community.
Despite these caveats, this and other studies 4, 7, 41, 42 illustrate the need not just to attend to overall understanding and appreciation, but also to consider participants' comprehension of quite specific key elements of research design. Something as basic to research as ''placebo control,'' a common and seemingly simple (to investigators) research method, may be difficult to accurately convey to participants (whether they are patients or healthy comparison subjects). To the degree that a research participant does not understand that a placebo arm means there is a chance he or she will receive a known ineffective treatment, then that person's decision to enter the clinical trial is not fully and appropriately informed. At this juncture, we should not assume such difficulties represent a deficit of the research participants themselves, unless and until sufficient research is done to test other feasible means of effectively communicating such concepts to laypersons. There appears to be considerable room to improve the way research participants are informed about key research-specific concepts such as randomization and placebo control.
